. Chromosome studies were performed izes the importance of using FISH in detection of such transloon bone marrow and/or blood cell short-term culture, RHG
Introduction
Unusual karyotypes associated with t (12;21) Abnormalities of the short arm of chromosome 12 nonranTwo patients presented complex chromosomal rearrangedomly occur in a wide variety of hematopoietic malignancies ments associated with t(12;21). such as acute lymphoblastic leukemia (ALL), acute myeloblastic leukemia (AML), therapy-induced acute myeloblastic leukemia and myelodysplastic syndrome, chronic myelomonoCase 1 (JB): By using RHG-banding technique, the karyocytic leukemia (CMML), and malignant lymphoma. 1 The type was 46,XX,t(12;19)(p12;p13),−19. Dual color FISH with diversity of 12p rearrangements, translocations, deletions, and whole specific chromosome painting probes showed the presinversions, observed in malignancies, and a better knowledge ence of two different translocations: t(12;19) and t(12;21) of the 12p genetic map have stimulated investigations on this involving one copy of chromosome 12 each. The latter, genomic region. Among the numerous genes located on 12p, t(12;21), was confirmed by FISH analysis with the YAC probe the TEL/ETV6 gene, initially isolated from the t(5;12)(q33;p13) 936E2 covering the TEL/ETV6 gene which gave two hybridiztranslocation of CMML, 2 has recently been particularly studation signals, one on 12p and one on 21q, while no signal ied since it seems involved in various rearrangements present could be detected on der(12)t (12;19) . This indicated that the in a number of blood disorders. The translocation t(12;21), breakpoint was centromeric to TEL/ETV6 on this described by use of fluorescence in situ hybridization (FISH), 3 der (12) Use of probes covering the TEL/ETV6 locus showed splitting of the probe 184C4 while 2G8 gave a signal on 12p and 1q, 5 BB M,B 46,XY,del(6)(q14q27),t(9;12)p(23-24;p13) [12] /46,XY [3] and 54D5 a signal on the two 12p (Table 4) . These data were consistent with the localization of the breakpoint which was painting confirmed the presence of t(9;12). Splitting of the YAC 936E2 probe strongly favored the involvement of TEL/ETV6 which was confirmed by FISH with 12p cosmid propainting probe showed a translocation involving 12p and the distal part of a X chromosome. Accordingly, double hybridizbes. The breakpoint was located within the cosmid 54D5, since this probe split (Table 4 ). The breakpoint was located ation was performed with a X-specific centromeric probe (DXZ1) and the YAC 936E2 probe. FISH to metaphase cells within TEL intron 5. 8 The TEL/ETV6 locus appeared normal on the non-rearranged 12p using FISH. with YAC 936E2 showed three signals, two on both 12ps and In addition: D12S950 no signal on der(12), abl on (der12) and normal 9.
12p abnormalities without involvement of TEL/ETV6 Case 6 (BM): The karyotype was 47,XY,t+5, t(9;12)(p22;q14),t(12;14)(p12;q24). The two translocations, each involving a different chromosome 12 copy, was confirmed by FISH analysis with a whole chromosome 12-specific painting probe. FISH with the 936E2 probe showed only two signals, one on 12p, and the other on 14q, confirming that the breakpoint on 12p was centromeric to TEL/ETV6 (Table 4 ).
Case 7 (CR):
The karyotype was 46,XX,−9, +dic(9;12)(q34;p13),−12. A chromosome 12 painting probe confirmed dict (9;12) , and the YAC 936E2 probe generated a hybridization signal on the normal 12p and dic (9;12) . The cosmid probes covering the TEL/ETV6 locus only gave a signal on normal 12p, as well as probe D12S950 which is telomeric to TEL/ETV6 (Table 4 ). The breakpoint was centromeric to the locus, and the distal part of 12p13 was deleted. Finally an ABL probe hybridized to normal 9 and dic(9;12), indicating that the breakpoint was distal to ABL on the rearranged chromosome 9.
Discussion
Translocation t(12;21)(p13;q22) is usually undetectable by using chromosome banding techniques and requires other techniques like the more resolutive FISH to be visualised. 3 Among other chromosomal abnormalities associated with t(12;21), partial deletion of the short arm of chromosome 12 is the most common. However, other abnormalities, unrelated with chromosome 12, may also be observed, and in total, abnormal karyotypes may be observed in about 50% of ALL with t(12;21) by use of chromosome banding techniques (personal data, unpublished). Moreover, complex chromo-
Figure 1
Partial R-banded karyotypes of patients Nos 1 to 7. Structural chromosome abnormalities are shown by arrows.
somal rearrangements may hide a (12;21) rearrangement. 9 This situation is illustrated by the two first cases reported in ation contre la Leucémie and the Ligue Nationale Française contre le Cancer. the present study, as they correspond to unusual abnormalities associated with t(12;21). In these cases, the age of the patient (under 10 years), the subtype of ALL (B cell lineage, and myeloid markers), and the possible involvement of 12p may
